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PREFACE 
One day at the Intermountain Indian School , whe n a pack -
age of government surplus dry milk seemed to defy opening, 
a senior Navajo st ud ent offered her assistance anx easily 
opened the many boxe s of milk . Upon inquiry, she sa id 
that she ha d opened many a box, especially in the spring -
time. She went on to say that most of their dry milk was 
used in the spring to feed baby lambs. 
Later this same student told how her baby sister had 
died during the winter from s omething. The sister just 
seemed to get sick and then died. Could her death have 
been the result of an inad e quate diet? 
Interest in the diets of the Navajo students and 
their families was thus started. It has resulted in this 
educational study on how non - fat dry milk might be used 
and made acceptable to the Navajo. Thus, it would im -
prove the eating habits and nutrition of these peopl e. 
INTRODUCTION 
The mortality rate of the Navajo child is four times 
as great as for the average child in the United Sta tes . 
A Navajo can only expect to liv e to the age of 42 ye ars 
if he survives the pre-sc hoo l p~riod .. Much of this i s 
due to malnu trit ion, lack of information on sanitary 
pra ct i ces, and the fa ct that proper medical attention is 
not always available. Tuber c ulosis and children 's 
diseas es are the larg es t ca u se of infant mortality ( Da rby, 
1956 , Holinger, 1961) , 
Surplus foods are available to the Navajo, including 
non-fat dry milk . However, many Navajos on the r ese r vatio n 
do not us e non - fat dry milk in their diets ; nor do they 
r ece iv e th e needed nutritients e lsewhere . Some Indian 
students state that many Navajo s use the government surplus 
non-fat dry milk for the feeding of new born lamb s, not 
for human consumption. 
Children in Indian boarding schools are provid e d three 
meals a day , Thus an opportunity is provided for im prov-
ing the hea lth of the se children through proper nu tr 1t 1on . 
If these three meals are well balanced, enjoyed, a nd eaten, 
the students will be able to work and study at an optimium 
level , 
Recently a Quantit y Foods Course was added to the 
curriculum at Intermo u ntain Indian School, Brigham City, 
Utah, for a three-fold purpose. First, the construction 
of 19 new boarding schools on the reservation in 1964 
which serves three meals daily to Navajo children creates 
a need for girls trained in quanity foods for lunch 
personnel. 
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Second, this course provides an opportunity for the 
girls to learn first hand how to plan and serve nutritious 
meals for large groups. With the high price of food, 
labor, overhead, and other operating costs going up, and 
budgets shrinking in proportion, the girls are trained 
in preparing nutritive meals with the minimum funds 
available on the reservation. 
Third, it provides an educational situation where 
the Navajo girls can learn to make acceptable dishes, 
with high appitite appeal from the food available to the 
Indians at little or no cost. Because non-fat dry milk 
is available free to the Navajo and to the school, the 
use of non-fat dry milk is stressed in this training 
program. 
The specific ob Je ct~ve of this study was to increase 
the use of dry milk among the Navajo by the following 
methods : (A) making non-fat dry milk dishes more accept -
able, appetizing, and attractive to the Navajo child, 
(B) developing new dishes using non-fat dry milk, ( C) 
ed ucating and training Indian students to make greater 
use of non-fat dry milk by incorporating the principl es 
of psychology in their work on influencing people'3 food 
choice, and (D) und erstan ding the comparitive cost and 
nutritional value of non-fat dry milk products versus 
the same product made with whole milk or with water, 
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REVIEW OF LITERATURE 
Historical Background 
Drying is one of the oldest methods of food preserva-
tion. Raisins, figs, prunes, apples, dates, and apricots 
are all mentioned in the Bible. 
The Navajo Indians dried many native foods, corn, 
squash, berries, seeds, and roots. The colorful yellow, 
blue, and red Indian corn is considered by many people 
to be very delicious. 
During World War II, many other foods were dried for 
export in an effort to save shipping space and tin. 
Drying is an effective method of preserving foods 
from bacterial spoilage, but in other respects it presents 
difficulties. Enzymes or oxygen may ca use changes in 
color, flavor, or texture. As a result of drying, proteins 
may become denatured and lose their solubility. These 
changes need not occur if careful drying techniques are 
followed. 
Before the Second World War, dried milk was not well 
known to the public, yet it is an old product . Marco 
Polo reported the preparation of dried milk. In a trans -
lation of his travel s (Hunzinker, 1949), referring to 
various customs of the Tartars in 1299, Marco Polo is 
quot ed as saying: 
When the Servic ,, that is the Military 
Service is dist ant, they carry but little 
with them. They make a provision of milk 
thickened and dri ed to a state of paste, 
which is prepared in the following manner . 
They boil the milk and skim off the rich or 
creamy part as it rises to the top, put it 
into a separate vessel as butter, for so 
long as that remains in the milk will not 
becom e hard. The latter is then exposed to 
the sun until it dries. On going into the 
service, they carry with them about 10 
pounds for each man and of this one-half 
pound is put every morning in a l eat her 
bottl e with as much water as is thought 
necessary. By their motion in riding, the 
contents are violently shaken and a thin 
porridge is produced, on which they make 
their dinner . (Hunzinker, 194 9, p. 58) 
Dry milk was first manufactured commercially by 
Grimwade of Eng ,land in 1855 . It was not until 1883 
that an attempt was made to manufacture dry milk in 
America and this was in the form of malted milk, a 
combination of whol e milk powd er and the extraction 
of malt. In 1872, Percy of New York City applied for 
a patent which embraced the idea of atomizing fluids 
into heated air. An improvement in the proce ss was 
covered lat er by a pat ent sec ured by Stauf of Germany 
in 1901 . The Stauf patent was purchased by the Merril-
Soule Company of Syra c u se, New York. This patent ex -
pired in 1918 and since that date other companies have 
made use of the principles involved (Hunzinker, 1949). 
The origin and history of the milk powder indu st ry 
are closely related wi th those of the evaporated milk 
industry . The fundam e n tal pu rpose of the two product s 
is one and the same, ~o pr eserve milk as nearly as 
5 
possible in its natural condition, to reduce its bulk to 
a minimum, which would make possible its economical 
transportation to all parts of the world, and to produc e 
a dependable finished product with good keeping quality . 
In many papers the term "dry skim milk" is used , but 
the term "nonfat dry milk" is preferred. President 
Eisenhower signed into law on July 2, 1956, a legal 
definition simplifying and clarifying the product name : 
nonfat dry milk solids (Hunzinker, 1959). The change to 
nonfat dry milk is advantageous to both consumers and the 
dry milk industry as a whole. Nonfat dry milk is pure 
milk which has had the fat and water content removed and 
which retains the nonfat nutrients in the same relative 
proportions as in the fresh milk from which it is made 
(Figure 1). 
Under recently established government standards, 
nonfat dry milk is graded as either extra, standard, 
or below grade. These grades are based on the product's 
moisture content, physical appearance, bacterial count , 
butterfat content, scorched particle content, solubility , 
acidity, flavor, and odor (Hunzinker, 1959) . 
Enrichment of roller dried nonfat dry milk with 
Vitamin A is in the process of experimentation. Little 
or no vitamin A is lost during the drying, bu t between 
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25 to 63 percent of the vitamin A is lost in over 6 months 
storage in polyet h ylene bags at room temperat u re (Carr, 1963). 
Dried milk 
Fluid milk 
Figure 1. Reduction in volume of fluid milk to dri ed 
milk. (American Dairy Association, "Menu 
Planner With Instant Nonfat Dry Milk, 20 
North Wac ker Drive, Chicago, Illinois) . 
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Wilkinson and Conoche in 1963 showed there was less 
loss of vitamin A in reconstituted fortified nonfat dry 
milk than in whole milk when exposed to the light . 
Process and Manufacture of Nonfat Dry Milk 
Drying milk by application of cold 
The basic principles upon which the drying of milk 
by the use of cold has be e n developed are : (1) dryi .ng 
by freezing out the water and separating the ice crystals 
from the milk solids by centrifuging ; and (2) drying by 
freezing the milk and evaporating the water from the 
frozen product by sublimation (Table 1). 
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The application of cold has many advantages inherent 
in drying from the frozen state, but no commercial 
installations have been made, This appears to be due to 
the fact that the engineering problems incidental to dry-
ing from the frozen state have so far proved insurmount-
able to the many research e rs who have attempted to arrive 
at a satisfactory solution. The Freeze-Drying Process has 
been developed by the Research Engineering Staff of the 
Chain Belt Company, Milwaukee, Wisconsin. On the basis of 
available knowledge it appears further experimental study 
of equipment, process, and operating cost are needed be -
fore freeze drying units can be provided for the commercial 
drying of milk. 
Table 1. Systems and processes of drying milka 
Temperature 
Cold 
System and process 
Freezing out water and centrifuging 
Freezing milk and sublimation 
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Dough or paste drying atmospheric drum 
Film drying drum in vacuum chamber, 
atmospheric flake drying 
Flake drying Vacuum band drying 
Compressed air 
Spray drying Pressure spray 
Centrifugal spray 
aHunzinker, 1959 
Drying milk by application of heat 
The two commercial methods used today to produce 
dry milk are the drum and spray. In the drum drying 
system (roller process) the milk is applied in a thin 
film on the smooth surface of a continuously rotating, 
steam-heated metal drum. The film of dried milk is 
continuously scraped off by a stationary knife located 
opposite the point of application of the milk. By rea-
sons of its relatively low initial cost, space saving 
compactness and simplicity, and economy of operation, 
the drum dryer, with its ever ready drying surface, has 
distinct advantages as a milk dryer. Usually the milk 
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is homogenized befor e drying to prevent an objectionabl e 
oil flavor due to oxidation, that has a tendency to de v e lop 
into a tallowy flavor. Homogenization helps to prevent 
this. 
An interesting adaptation of this heat process is 
Borden's Flake Film Drying process. The product pro-
duced, because of its porosity, dissolves rapidly , and 
possesses a high degree of solubility. On account of it s 
profus e , air incorporation, this process is not suitable 
for drying milk containing any considerable percentage 
of butterfat. This is particularly suited to the manu-
facture of a high quality, readily soluble skim milk 
product (Hunzinker, 1959). 
In th e spray method, the milk is reduced (atomized) 
to a fog-like mist in the presenc e of currents of h e ated 
air. The countless number of milk particles and the 
e xceedingly minute particle size so produced, expose a 
vast area of milk surface to the hot, dry air curr e n t s. 
This greatly accelerates the rate of evaporation. The 
milk particles surrender their moisture practically in-
stantaneously and drop to the bottom of the drying cham-
ber in the form of small grains or flakes of dried milk. 
Several types of atomizers are in use, namely: the c om-
pressed air atomizer, the pressure spray atomizer, and 
the disc-centrifugal atomizer. 
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The big problem is this method of processing is to 
avoid too much heat, which breaks down proteins and gives 
a cooked taste. To prevent this, milk is reduced in 
volume in a vacuum still where the temperature does no t 
rise above 145° F. Then under high pressure it is shot 
through a nozzle into a stainless metal tank the size 
of a freight car (Radcliff, 1959). 
Three manufacturers are now turning out instantly 
soluble nonfat dry milk. These companies do not revea l 
their trade secrets as to the difference between instant 
dry milk and regular nonfat dry milk. 
The following types of dry milk are on the market: 
dry whol e milk, dry cream, nonfat dry milk, dry butter-
0 • 
milk, and dried whey. 
Food Value of Non-fat Dry Milk 
In the realm of nutrition , nonfat dry milk is most 
valuable. During the manufacturing only the fat fraction 
and the water are removed. Thus , the dry milk retains 
all th e food values of fluid skimmed milk. These include 
high quality proteins, minerals (notably calcium), and 
water soluble vitamins, especially those in the B-complex 
group (Table 2). 
Pasteurization and homogenization of milk do es not 
change its nutritional value. Some vitamin C is lost in 
past eu rization and th e rest in drying, but whole milk has 
Table 2. Average compsoition of dry milksa 
Nutrients in the edible porti on of 1 pound of food as purchased 
Nonfat dry milk Dry whole Dry 
regular instant milk butt e rmilk 
Fo od energy, cal. 1 , 647.0 1, 628. 0 2 ,277. 0 1 , 755 . 0 
Protein, gm, 162 .8 162 . 4 119.8 155 . 6 
Fat, gm, 3.6 3.2 124. 7 4.3 
Carbohydrates, gm. 237.2 234.1 173.3 50.0 
Phosphorus, gm. 4.6 4,6 3,2 9,7 
Calcium, gm. 5 .9 5.9 4.1 1.3 
Iron, mg. 2.7 2.7 2.2 . 6 
Sodium, mg. 2.4 2 , 4 1.8 5 . 0 
Potassium , mg. 7.9 7.8 6,6 1. 7 
Vitamin A value I.U. 140.0 130 . 0 5,120.0 220.0 
Thiamine , mg. 1. 6 1. 6 1.32 . 26 
Riboflavin, mg, 8.2 8.1 6.6 1. 72 
Niacin, mg, 4.1 4.1 3.2 ,2 
aWatt, Bernic e an d Merrill, Annab el, Composition of Foods Agricultur e 
Handbook No. 8 , U, s . Department of Agri cu ltur e Revised De c. 1963. 
..... 
N) 
such a low vitamin C co nt e nt that its loss is not im-
portant. One would ne e d to drink 7 1/ 2 quarts of raw 
milk to get the same amount of vitamin C that is found 
in one glass of orange juice (Miller, 1962). 
Although calcium and phosphorus are the two most 
important minerals in milk, others a~e also present in 
important amounts. These include sodium potassium, 
magnesium, chlorine, sulphur, and the minor or trace 
minerals (Miller, 1962). 
The importance of calcium cannot be too greatly 
emphasized. It is needed by everyone for sound teeth 
and strong bone structure. Other important functions 
of calcium in the body are: 
1. Muscle irritability is dependent on calcium in 
the blood. 
2. Normal nerve transmission needs calcium. 
3. Normal blood clotting requires prothrombin and 
calcium. 
4. Calcium activates several enzymes, one is the 
vital adinosine triphosphate (ATP). 
5. Calcium and intrinsic factor are needed for B12 
absorption in the intestinal tract and vitamins in the 
cell membrane (Wohl and Goodhart, 1964). 
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Calcium is also the mineral most likely to be found 
low in the body. Many older people have very fragile bones 
which break easily and mend slowly. This fragil bon e 
condition may be a r es ult of a long continued diet wh i ch 
is low in calcium (Miller, 1962) , 
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Calcium is particularly vital during the rapid grow t h 
of adolescence (Wohl and Goodhart, 1964). 
It is very difficult for other foods to repla c e milk in 
supplying calcium in the diet. It takes a quart of milk 
a day to supply the average daily need of calcium for boys 
and girls 9 to 18 years of age ; three cups for young 
children and for adults. The amount of milk eaten in 
cooked dishes, over cereals or fruits, or in milk products 
such as cheese or ice cream does not approach the equiva-
lent of a quart of milk per person a day. Therefore, 
drinking milk is the most practical way to get an adequate 
amount of calcium and phosphorus. 
The milk proteins (casein, lactalbumin, and lacto -
globulin) have long been recognized for their exception -
ally high nutritive value, Nonfat dry mi l k contains more 
than one-third of its weight in protein, and is the richest 
source of high quality protein among the common food s . 
Usually it is reconstituted into a fluid drink ; th e pe r -
centage of protein then, is similar to fluid skimm e d 
milk . When a high protein intake is desired, the pro portion 
of solid to liquid can be increased as much as fifty 
percent without interferring with palatability (Wohl and 
Goodhart, 1964). 
When nonfat dry milk is reconstituted with water , 
th e milk solids content becom es the same as befor e dry-
ing, but the flavor and tast e is slightly different 
from the original milk, First, the butterfat or "rich-
ne ss" has been removed. Second, even in the best com -
mercial process of dehydration available a slightly 
cooked flavor is present. Reconstituted dry milk 
scorches quickly. 
Peo ple who do not like to drink straight skim milk 
find a half-and-half dilution with whole milk quit e 
palatable . The flavor of the skim milk begins to be 
discernible when more than on e cupful is added to a 
quart of whole milk, 
Nonfat dry milk can be add e d to fresh whole milk 
to produce an enriched milk beverage. By adding three 
teaspoon f uls or one tablespoon of the powder to each 
cup of whole milk the content of protein, B vitamins, 
calcium, and phosphorus is increased by a third. A 
child drinking three glasses of f o rtified milk obtains 
most of the nutritional benefi ts of four glasses of 
fresh milk ; furthermore, the flavor of the fortifi e d 
milk is not unpleasant. Some persons even find the 
addition of skim milk powder~up to a point ~ actuall y 
improves the taste of the whole milk ; tha fortified milk 
tastes sweeter because of the added milk s ugar, 
15 
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Of particular interest to hosp i tal and nur s ing homes, 
where protein intake if frequently of such vital im-
portance, is the fact that nonfa t dry milk offers an 
excellent means of fortifying diets with substan t ial 
amounts of exce llent qual ity milk protein. 
In certai .n areas of the world where kwashiorkor 
occurs (particularly among children) dry milk and skilled 
nursing have saved many children from death. 
Skim milk may be a part of any reducing diet , as 
the dry milk product is much lower in calories than whole 
milk. A glass of nonfat dry milk gives about eighty 
calories or less than the amount of calories provided 
by a large orange (Wohl and Goodhart, 1964) . 
The primary function of protein in the diet is to 
supply the body with tissue building material . Every 
living cell contains protein . In man, synthesis of 
many proteins that make up body tissue requires the 
presence of amino acids. Approximately twenty different 
amino acids are in the body proteins, and all twen t y are 
required in the diet . Howev er man is capable of syn- hesiz -
ing all the amino acids except eight ; leucine, isoleucine, 
lysine, valine, theonine, tryptopha n, phynylalanine, and 
methionine. Some source of nitrogen in the amino form 
must be available. The amine group from other amino 
acids enters the nitrogen pool and may be used for the 
synthesis of any amin o acid whose carbon skeleton can 
be made (Mayer, 1960), 
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Chemical analysis shows that nonfat dry milk contains, 
in nearly maximum proportions, the amino acids essential 
for the nutrition of man and animals, Therefore, the 
protein in nonfat dry milk is sufficiently complete to 
sustain life for an extended period of time, 
Man's need for protein and its amino acids i s rather 
stringent. His method of fulfilling his need varies con-
siderably in different parts of the world, depending on the 
availability of foods (Mead, 1949). 
In the tropics many people have developed dietary 
patterns based primarily on plant foods with the cereals 
that are most abundant. Although it is difficult to build 
an optimum diet on plant products alone, it is possible 
if the diet is varied . In the Artie regions the diet of 
the Eskimos is principally animal . Their diet is usually 
high in protein and the assortment of amino acids in 
these proteins meets the requirements for the synth esis of 
protein in man (Meyer, 1960). 
On the Navajo reservation the chief source of protein 
is mutton. The animal is bu tchered and completely eaten, 
However, for most families the supply of mutton is inade-
quate to meet their protein needs, even with the use of 
other proteins (wild deer, prairie dogs, dog and horse 
flesh, etc.) their protein intake may stil l not be adequate 
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at all seasons of th e year, When a Navajo student comes 
to Intermountain School, he is faced with the white man ' s 
food habits. Many of the healthful habits are not accepted ; 
while many of the unhealthful habits of the white man are , 
which often affects the nutritive value of the total food 
consumed (an example is soft drinks) . 
Mass feeding of children in a school lunch program 
has two distinct potentialities ; it affords both an 
opportunity to improv e th e physical nutrition and a chance 
to teach children better and more healthful eating habits. 
Studies by Moore et al. (1955) have shown that the 
diets of Louisiania children are low in milk. Increased 
use of nonfat dry milk solids in the school lunch offered 
an inexp e nsiv e way to improve such diets. The r es ults of 
this study in Louisiana showed that both the boys and 
girls who received the nonfat dry milk showed slightly 
greater physical growth (we ight, height, pelvic width, 
and calf circumstance) than those who did not. The 
difference in gains betw ee n the paired children wa s of 
small order, but consistently in favor of the group re -
ceiving the nonfat dry milk. A statistically significant 
greater improvement in skin changes often associat e d with 
malnutrition was observed in the children who rec e iv ed 
nonfat dry milk (Moore et al . 1955), 
Information < ' The Us e Of Nonfat Dry Milk 
Commercial use of nonfat milk 
Very large quantities of dried milk are us ed by 
bakers. The American Dry Milk Institute has recommend ed 
the addition of 6 percent of whole milk or nonfat dry 
milk powder (based on the weight of the flour used) to 
all br ead . 
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The bakers offer an e normous market for nonfat dry 
milk. The milk powder used in bread baking must be given 
special treatment. Some companies making nonfat dry milk 
for br ead have experimental bakeri es where each lot of 
powder is actually given a baking test before it is shipped. 
Larg e quantities of nonfat dry milk are used in the 
manufacture of ice cream as a concentrated source of non-
fat milk solids. Nonfat dried milk is used in the manu-
facture of noodles, soups, prepared pancake and bis c uit 
mixes, flours, candies, and many mea t products. Some 
kinds of fish food and bird seed contain rather larg e 
amounts of dried milk . It has even been used in toilet 
soaps (Allredge and Miller, 1958) . 
Availability 
Nonfat dry milk is available to institutional food 
service in two forms. The first is the regular spray 
dry processed milk. I t is excel l ent for all food pre-
paration, and is espe c ially satisfactory for use in cream 
puddings, fillings, s a uces and soups. It dissolves when 
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stirred ge n t l y into warm water. This is the type of non-
fat milk furn ish ed fr ee by the gover nme nt and was used 
during th is e xperim ent . 
A new dry whol e milk a nd nonfat dry milk is now 
a v ailab l e for instituti o na l use. Special proc ess in g 
h as resulted in crystals which require much l ess time to 
stir into sol u t ion. This type of dry milk can a l so be 
dissolved in hot water, thus savi ng a good deal of time 
in th e p r eparat ion of foods. The following table s h ows 
one satisfactory met hod. 
Tabl e 3. Converting r eci pes for nonfat dry milk to whol e 
milk 
Amou nt of flu id Amount of 
milk required warm water 
1 gal. 
1 qt. 
Cost 
3 1 / 2 qts. 
3 3 / 4 c. 
Amount of non-
fat dry milk 
13 oz. 
3 1 / 2 oz. 
Amount of 
extra butter 
or ma r garine 
5 oz. 
1 1/ 4 oz. 
Bot h dry whole milk and non fat dry milk will l ower 
the cost of t he milk bill. Changes in the mark et pri ce 
for fluid milk fluctuat es, but in an amount usuall y g r eater 
than the cost of dry milk. The cost per pound of nonfat 
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dry milk of the spra } - d ried type varies between one-half 
and two-thirds of the cost per gallon of fluid whole milk. 
Instantly soluble dry whole milk is somewhat more expensive 
than fluid milk. At the present cost of whole milk, a 
housewife with a family of five can save two hundred dollars 
or more each year, depending upon the quantity involved, 
by using nonfat dry milk combined with regular milk in cook-
ing. 
Ability to whip 
Equal measurements of either the regular or instant 
nonfat dry milk and liquid will whip to high peaks to be 
used in chiffon salads, fruit whips, salad dressings , 
sherbets, and a variety of desserts. Greater volume and 
more stanility are obtained when the liquid is chilled , 
and when egg whites are added. The liquid may be water, 
low acid fruit juices, or slightly thickened geletine. 
After the whipped product has reached soft peaks, some 
lemon juice is added to stabilize the foam. If egg whites 
appear in the recipe , they should be whipped with the nonfat 
dry milk. The whip s hould be made just previous to serv-
ing in small amounts to avoid breakdown (weeping) and 
bacterial growth. 
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Storage 
Packaging which keeps out both moisture and air is 
important in selecting dry milk. Poor packaging may mean 
that the quality of the dry milk has deteriorated before 
the product is delivered, Dry milk should be stored in a 
cool, dry place along with other grocery products. Once 
the package is opened, it should be carefully re - closed to 
avoid moisture absorption. 
Weig hing versus measuring 
By weight, regular and instant nonfat dry milk perform 
about equally in the recipe, but if measured, ther e may be 
some difference. One pound of regular nonfat dry milk 
(powder) measures about one quart in volume while instant 
or crystalline dry milk (which is less dense) measur es 
approximately one to one and one-half quarts in volume, 
Bette r results are obtained if nonfat dry milk is weigh ed . 
METHODS 
Permission was obtained from Miss Wilma Victor , 
Superintendent of Intermountain School, and Mrs. Ruby 
Webster , Head, Department of Home E conomics at Inter -
mountain S chool to conduct this educational experiment. 
Inst r uctional Dining Room Setup 
The instructional dining room was set up in 1963-64 
for a two-fold purpose : 
(1) To provide vocational training in quantity foods 
preparation for Indian students. 
(2) To provide a place and situation where Indian 
students could practice acceptable table manners. 
The food used in this class was supplied from the 
main school kitchen and was the only purchased food 
available. All foods supplied free to the school lunch 
(surplus commodities) were available, hence an unlimited 
supply of dry milk was available for this study. 
Each week meals for fifty to eighty students were 
prepared by five quantity food students. The remaining 
thirteen quantity food students acted as hostesses , 
waitresses , and clean-up personnel (Figures 2 to 9) : 
These figures show quantity foods girls preparing, using 
institutional equipment, serving, and cleaning up after 
serving elementary stu dents. Students rotated jobs each 
Figure 2 . Betty Lou Tyler and Jan ette Benally c utting butter for u se in 
qual ity foods class ts, 
.. 
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Figure 3. Lucy Nez, quantity food Navajo, making roll s 
u si ng nonfat dry milk 
Figur e 4. Marie Francisco, quantity food student set t ing table for family 
style dinner 
~ 
en 
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Figur e 5. Marie Fr ancisc o and Bert h a Yazzie turning ov e r 
fr ie d hi.cken for I n ter mountain Indian student s 
Figur e 6, Alic e Ann Charley operating an electric meat slicer in quantity 
food class 
~ 
(X) 
Figure 7 . Mr. Edward E. Uhrig, elementary teacher, and students 
testing nonfat dry milk products. Janette Benally, 
quantity food student is hostess 
~ 
CD 
Figure 8 , Intermountain students eating in the Instructional 
Dining Room. Lucy B. Nez, quantity food student 
acting as hostess 
w 
0 
Figure 9. Sadie Dixon and Julie Big, quantity food 
girls, operating dish washing machine 
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week, beginning a new cycle every four weeks. The class 
period was four hours daily for two years, 
The meals were planned to be wholesome, attractive , 
and tasty to the Navajo student. If one particular food 
was disliked, it was deleted from further menus, for 
example tomato aspic salad. 
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A psychological approach was used to urge the students 
to try new and different foods. Favorite foods we re 
served often and food taboos were taken into consideration. 
Examples were: first, Navajos do not care for white corn 
meal, but yellow corn meal is a favorite, and second, 
mushrooms must not be eaten or else one will "go crazy in 
the head". 
The students eating the noon meals were served family 
style at tables with table cloths. Various elementary 
classes (50 students in each group) were served in the 
Instructional Dining Room for one week. 
The quantity foods class is centered around the wel-
fare of the Navajo child; his welfare is the chief concern. 
The high cost of animal protein makes it imperative that 
a cheap source of protein be used frequently, which will 
be eaten and liked by the students . If the food is no t 
liked and eaten, the attempt to raise the nutritive stand -
ards has failed, New, interesting, and acceptable ways 
of preparing and serving foods containing dry milk had to 
be found. If the product was not accepted it was deleted. 
variable And Control Groups 
Various elementary students (age 12 to 18) at 
Intermountain School were served, as home room classes, 
one meal a day for five days. Subjects at tables 1, 2, 
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and 3 were served the nonfat dry milk dish one day with the 
students at tables 4, 5, and 6 acting as controls, that is, 
they were served the same product made with fluid milk or 
water. The next day the products would be reversed. The 
control product went to tables 1, 2, and 3 while the 
experimental product went to tables 4, 5, and 6. 
During t he meal time the hostess and teacher observed 
the students very closely for (1) enjoyment of food, (2) 
appetite, (3) speed of eating, and (4) comments made. 
Identical servings measured in tab l espoons were 
served to the students. If a student desired more food 
or did not like or eat all of his servings , the amount 
was noted. 
Each nonfat dry milk dish was tested many times, on 
at least two or more different groups of students. The 
experiment was carri e d on for 9 months, and the study 
records were carefully recorded and analyzed. The per-
sonal factor was considered because the same girls did 
not always do t he cooking . All recipes were standardized. 
RESULTS AND DISCUSSION 
Evaluation Of Nonfat Dry Milk Products 
The eval uation including accepta bil ity of the cooked 
pro duc ts made wit h nonfat dry milk and comparison with 
those made with water or liquid milk are shown in Table 4. 
The meat products when compared to those made with 
water were improved by the addition of nonfat dry milk. 
Baking powder biscuits were equally satisfactory made 
from fluid and from nonfat dry milk. Use of water gave a 
less desirable biscuit. 
Bread and rolls had improved flavor and texture by 
u si ng nonfat dry milk rather than water. 
Cocoa made with nonfat dry milk was well accepted. 
Cornstarch pudding made with nonfat dry milk needs 
more experimentation on methods and recipes. The quantity 
food girls found that the addition of fruits, and topping 
improved acceptability. Through experimentation it was 
found also that a low temperature and long cooking im-
proved flavor . 
Lemon chiffon pie, prune cake and butter cookies, were 
sat isfactory, and mixing time was save d. Dried egg in 
a ddition to nonfat dry milk was used in the prune cake 
Casserole dishes were equally satisfactory as those 
made with fluid milk . 
Table 4. Results of an educational study on products usin g nonfat 
dry milk in comparison to products using water or liquid 
milk 
Name 
A. 
Meat 
Pr o du c t testeda 
1. Meat loaf 
( bread crumbs) 
2. Salmon loaf 
3, Ham loaf 
4. Meat loaf 
(extender 
carrots) 
Times 
tested 
11 
6 
2 
4 
5. Hamburger patties 4 
(oven baked) 
6 . Beef y biscuit 
bake 
variabl e Evaluation 
Nonfat dr y Held together b etter 
milk 
Wat er 
8FDM 
Water 
Wat er 
NFDM 
Water 
NFDM 
Water 
NFDM 
NFDM 
Without 
Water 
Mor e moist - Satisfactory 
Browned nicer 
Bett er flavor 
Held together better 
Satisfactory 
Held together bett e r 
Easier to cut 
Nice and moist 
Satisfactory 
Easier to cut and stays 
together better 
Browns nicer 
Falls apart 
Additional servings. 
Meat held shape, browned 
quicker. 
Nice and moist 
Dry and crumby 
Cru st hard to break 
"'Proou ct s mao~in quantit y f or 50 servings. 
c.., 
CJl 
Table 4, Continued 
Name 
B. 
Quick 
Breads 
Product testedb 
1. Baking 
powder 
biscuits 
2, B, p_ 
biscuits 
with cheese 
3. Rolled whole 
wheat muffins b 
Times 
tested Variable 
3 NFDM 
3 Water 
3 NFDM 
3 Whole 
milk 
4 NFDM 
Water 
4 NFDM 
Whole 
milk 
6 NFDM 
Evaluation 
Biscuits made with 
NFDM browned quicker. 
Recommend decrease T . 
of oven to 400°. Care-
ful mixing was important. 
Undermixing was poor , and 
so was overmixing, 
Harder to break open 
Satisfactory 
Satisfactory 
More flaky 
Hard crust 
Similar results for both . 
Well accepted by Navajo 
children 
Interesting and tasty 
muffins using surplus com-
modities, In testing the 
recipe at this altitude, 
and using government sur-
plus flour it was necessary 
to use more flour (which we 
OThi s i s a good product to use surplus commoditi e s . Rolled whole whe at , 
dried eggs, bu tter and NFDM all surplus. 
w 
a, 
Table 4. Continued 
Name 
c. 
Yeast 
Rolls 
D. 
Bread 
Produ ct tested 
1. Rolls 
1. High Protein 
Bread 
Times 
tested 
10 
14 
Variabl e Evaluation 
Water 
NFDM 
Water 
Potato 
wat er 
NFDM 
Water 
have found to be gener-
ally true of all baked 
goods. Muffin tins 
should be well greased 
or they will stick. 
More flour need e d. 
Fell apart 
Good product 
Satisfactory results 
Tasty, but had larg e 
coarse texture, nic e 
flavor. 
Flavor excellent. 
Crumb fine. Breaks 
easy. Necessary to de-
crease the amount of 
time needed for baking. 
Freezes well, but tends 
to dry out quickly 
after being froz e n . 
No flavor 
w 
-..l 
Table 4. Continued 
Times 
Name Product tested t ested Variable Evaluation 
E. 
Beverage 1. Cocoa 17 NFDM Navajo accepted we ll. 
Lik ed wi th egg topping or 
marshmallow on top. 
2 Water Poorly accepted. 
F. Chocolate 4 NFDM Accepted, but needs more Corn starch vanill a 
expe r i mentatio n on Puddin g Pin eapple 
methods and recipes. 
Quantity food girls said 
it tasted lik e flo u r 
paste. Whipp e d topping, 
a nd a ddition of fruits 
made it more acceptable. 
Through e xperim entatio n 
it wa s found that a low 
T. and long cooking im-
prov ed f lavor 
G. 
Pies Chiffon pie 2 NFDM Too comp licat ed for (l emon) Navajo quantity foods 
girls. Method too 
diffi c ult. Fair pro duct . 
1 Wat er Fair product. 
H. 
Casserole Tu na and noodle 9 NFDM Comparab l e results. Use Di shes 
of doub l e boiler is re-Scalloped chicken 3 Whol e commended for wh i te sa u ce · and noodles NFDM Good· w 00 
Table 4. Continued 
Times 
Name Pr o du c t tested t e sted 
H. 
Cass e rol e Neap o lit a n 
Dish e s cass e role 
( ham and rice 2 
I. 
Cake Prun e c a ke 10 
J . 
Cooki e s Bu tte r coo kies 2 
K. 
Whipp e d Sa me 7 
Topping 
Variabl e 
NFDM 
NFDM 
NFDM 
NFDM 
Ev a lu a tion 
Goo d. 
Exc e ll e nt flav or . Uses 
surplus commoditi es, 
prunes , dry milk , dri e d 
eggs and flour . Navajo 
students like it s e rved 
with only littl e fr o sting 
Goo d r e sults . More fl o ur 
nee ded . 
Te nds to weep if n ot 
us e d immediately . 
w 
<.r, 
Individual recipes 
In Table 5 in the Appendix the recipes for the 
various food products are given . An index of the in-
dividual recipes is included using the same order and 
classification as found in Table 4. The recipes are 
listed in the quantity needed to serve a family meal, 
and in quantity for 50 servings. 
General discussion 
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The educational study showed that hardly any food 
was wasted by the 50 Navajo students served daily . This 
was interpreted to mean that the students accepted and 
liked most of the foods made from nonfat dry milk. 
Factors for this ready acceptance were: 
1. Food was different than the regular cafeteria 
food. 
2. Food was served family style and each student 
was allowed to take what he wanted . 
3 . One teacher or guest was usually at each table. 
The quantity foods girls were more critical of the 
food to be tested, than the students. They always tried 
to eat the food prepared with nonfat dry milk. Their 
suggestions were helpful, because they felt free to 
criticize and didn't hesitate to do so. It required 
more application of psychology as applied to foods for 
the quantity foods girls to try new foods than for the 
visiting classes. 
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Conclusions 
1. Th e high protein bread had an excellent flavor , 
and the crumb was very fine. The author liked this bread so 
well that she changed to using it in her home, and th e 
family expressed their like and acceptance. The bread tended 
to dry out more readily, especially after it was frozen. 
2, Through experimentation in using nonfat dry milk 
in various recipes, it was found that a low temperature 
and long cooking improved flavor. This was especially 
true for white sauce and puddings. Cornstarch pudding 
made with nonfat dry milk were liked and accepted better 
when served with a topping or sauce. 
3, Products made with nonfat dry milk scorched more 
readily than when whole liquid milk was used. It was 
necessary to use a double boiler when heating, and keep-
ing the temperature lower than 185° F. This gave nicer 
products than when they were allowed to boil, 
4, Meat loaves, patties, etc., retained their s hape 
when cut to serve, because dry milk acted as a bind e r . 
5, In baking (high protein bread, baking powder 
biscuits, and rolls), it was necessary to decrease th e 
amount of time necessary for baking to prevent exce ss 
browning of the crust. 
The results of baking were similar to the results 
found by Laaksonhumo, in 1963, in Finland who studied 
the suitability of various dried skim milk pr eparations 
for bread making on the bais of water binding capacity , 
level of undenatured whey protein, and bread volume , A 
mixture of some spray dried with some roller-dried milk 
gave the best baking results. 
The quantity foods class in this study found that 
the bread made with regular nonfat dry milk and half 
instant nonfat milk gave products with greater volume 
than when either all regular or all instant dried milk 
was used, 
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The quantity foods class accepted and liked the 
experimentation with nonfat dry milk, and felt it made 
the classwork more interesting, All quantity food girls 
who graduated from Intermountain School, in April 1965, 
were placed in food service jobs in school lunch and 
hospitals (except the 2 that were married) where they 
will be able to use their findings on cooking with non-
fat dry milk . Also, they can help their Indian families 
make better use of the free milk given to all people on 
the reservation. 
It is anticipated that as a result of this experiment 
that when these girls go into food service jobs in board-
ing school kitchens, hospitals, and food establishments 
on or off the Navajo Reservation, they will recommend 
the use of nonfat dry milk both in the school and hoban 
of the Navajo . Thus, this study ma be of help in bringing 
better nutrition and tastier meals to the Navajo 
st ud ent and their parents, and make their lif e happier 
and freer from malnutrition. 
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SUMMARY 
A study was made to increase the use of nonfat dry 
milk in prepared foods that would be acceptable to Navajo 
youth. The quantity food students at Intermountain pre -
pared the noon meal for 50 to 60 elementary students for 
9 months, or a total of over fourteen hundred meals, Each 
meal contained one or two products made with or without 
nonfat dry milk, which was included in a Type A , wel l 
balanced lunch. Each group of elementary students were 
served luih for one week, thus, a large number of stu-
dents were included in the 9 months study. The students 
were not aware that they were part of an experiment. 
The acceptability of the nonfat dry milk products 
by the elementary students was measured by the amount 
of the serving eaten or liked, the request for second 
servings, and the amount of food rejected or left on 
the plate. 
Nonfat dry milk products served were as acceptable 
as those made with fluid milk, and more acceptable than 
when water was used, These products included meat loaf, 
and several variations of quick breads, yeast bread, rolls , 
beverages, puddings, pies, casserole dishes, cakes , cookies, 
and whipped topping. 
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Some preca ution s and interesting information observed 
as a result of using nonfat dry milk in the cooked products 
in the quantity food class at the junior and senior high 
school level were the following : 
1. It gave an excellent flavor in many foods in-
cluding high protein bread. 
2. It bound the ingredients together in meat loaf , 
patties, etc. 
3, It scorched more readily than whole liquid milk. 
4, Baked products, such as biscuits , bread, etc, 
containing nonfat dry milk brown e d more quickly. 
5. Use of a low temperature and long cooking period 
of time for white sauce and pudding gave a smoother and 
tastier product. 
6, Equal parts of regular powdered and instant 
crystal nonfat dry milk gave a higher volume in bread 
than all regular or all instant nonfat dry milk, 
7. It reduced the cost of the meal, becau se nonfat 
dry milk is less expensive to cook with than fluid milk. 
In addition the nonfat dry milk increased the nutrition 
of the products, because it supplied the following : 
High quality milk protein for tissue and muscular 
growth and maintenance. 
Calci um and other minerals for sound bones , strong 
teeth, and other uses in the body. 
Milk sugar for energy~and improved calcium 
utilization. 
B vitamins ; thiamine, riboflavin, and niacin for 
growth and good health. 
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The use of this valuable product should be encour a ged 
in the home, Indian hogan, and in the school lunch program. 
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APPENDIX 
Table 5. Recipes lis t ed according to classification of 
foods in Table 4 
Class and 
name of 
food Product Pag e 
I. Indix 
A. Meat 1. 
2. 
3. 
4. 
5. 
6. 
B , Quick 1. 
Breads 2. 
C. Yeast 1. 
Rolls 
D. Bread 1. 
E. Beverage 1. 
Meat loaf (bread crumbs) 
Salmon loaf 
Ham loaf 
Meat loaf (extender carrots) 
Oven baked hamburger patties 
Beefy biscuit bake 
Baking powder biscuits 
Rolled whole wheat muffins 
Rolls 
High protein bread 
Cocoa 
F. Cornstarchl. Chocolate 
Pudding 2. Vanilla 
3, Pineapple 
G. Pies 1. Chiffon pie (lemon) 
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52 
53 
54 
55 
56 
58 
59 
60 
62 
63 
64 
64 
64 
65 
H. Casserole 1. Tuna and noodles 67 
Dishes 2. Scalloped chicken and noodles 68 
I. Cake 
J. Cookies 
K. Whipped 
Topping 
3. Neapolitan casserole (ham and rice) 68 
1. Prune cake 
1. Butter cookies 
1. Whipped topping 
2. Whipped topping with butter 
69 
70 
71 
71 
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Table 5 , Continued 
Class and 
name of 
food 
A. 
Meat 
1. Meat loafa 
Ground beef, lean 
Dry bread crumbs 
Nonfat dry milk 
Catsup 
Worchestershire sauce 
Eggs 
Instant minced onion 
Salt 
Garlic salt 
Pepper 
Product 
6 servings 
2 lbs. 
3 / 4 cup 
2 / 3 cup 
2 /3 cup 
2 T. 
2 
1 T. 
2 t. 
1 / 4 t. 
1/4 t. 
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50 servings 
12 lbs . 
1 lb. 
1 lb. 8 oz. 
2 2 / 3 cup 
1 cup 
16 
1/ 2 cup 
5 1/ 3 T. 
2 t. 
2 t. 
1. Turn oven on and set at 350° F. (Moderate) 
2. Mix ingredients together. 
3. Plac e in baking pan and spread another 2 1/ 4 cups 
catsup over top. 
4. Bak e in center of oven for 1 hour and 20 minut es 
or until done. Remove carefully from pan . 
aBased on recipe in Pet Milk Company Instant Hitsl962 , 
p. 3. 
Table 5. Continued 
Class and 
name of 
food 
52 
Product Page 
2. Salmon loafb 8 servings 50 servings 
Salmon 
Liquid 
Finely chopped onion 
Butter, melted 
Eggs 
Nonfat dry milk 
Salt 
Pepper 
Finely diced soft 
bread crumbs 
Lemon juice 
Paprika 
1. Drain salmon. 
2 cups 
1 1/ 2 cups 
2 T. 
2 T. 
2 
2/3 cup 
3/4 t. 
dash 
3 cups 
1 T. 
dash 
6 lb s. 
2 qts. 
1 cup 
1 cup 
12 
4 cups 
2 T. 
1 t. 
18 cups 
1/ 2 cup 
1 t. 
2. Add enough water to salmon liquid to make the 
amount. 
3, Saute onion in butter 
and 1 
4. Beat eggs, blend in nonfat dry milk, liquid, salt 
and pepper. 
5. Add bread cubes and let stand to soften. 
6. Mix in onion and salmon, which has been flaked 
and bones removed. 
7. Pack in loaf pan and bake 1 hour at preheat ed 
350° F. 
bBased on two recipes from 50 wonderful ways to use 
Instant nonfat dry milk, 1962, pp. 18, and Fowler, Wes t 
and Shigart, 1963, pp. 19~ :. 
c 
Table 5. Continued 
Class and 
name of 
food 
3. Ham 
Fresh 
Cured 
Br ead 
Water 
Nonfat 
Eggs 
Pepp er 
Product 
loafc 
pork, ground 
ham, ground 
crumbs 
dry milk 
1. Dissolve nonfat dry milk in water. 
50 servings 
4 lbs. 
9 lbs. 
1 lb . 
1 qt . 
1 1/ 2 cups 
12 
1 t. 
2. Mix only until ingredients are blended. 
3. Mold into 5 oiled pans 4 x 9 in. 
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4. Bake approximately 1 hour and 45 min. at 350° F. 
cBased on recipe found in Fowler,West, and Shugart 
1963. p. 178. 
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Table 5. Continued 
Class and 
name of 
food Product Page 
4. 
d 
Meat loaf 4-6 servings 
(e x tender carrots 
Ground beef 
Beef bouillon cube 
Boiling water 
Bread, cubed 
Non fa t dry milk 
Coarsely grated 
carrot 
Chopped onion 
Egg 
Salt 
Savory 
1 1/2 lbs. 
1 
1/2 cup 
2 slices 
2/3 cup 
1/2 cup 
2 T. 
1 
1 / 2 t. 
1/4 t. 
1. Collect ingredients 
50 serving s 
12 lbs. 
1 cup beef 
buillon bas e 
5 cups 
1 lb. 
6 2 / 3 cups 
5 cups 
1 cup 
10 
1 T. and 2 t. 
2 1/2 t . 
2. Dissolve bouillon cube in boiling water , pour ov e r 
bread. Let stand until bread is soften e d. 
3. Mix together ground beef, nonfat dry milk , carr ot, 
onion, egg, salt and savory. 
4. Add bread mixture, mixing just enough to blend. 
5. Turn into oiled pan. 
6. If desired pl ace strips of bacon on top . 
7. Bake about 50 minutes at 350° F. 
dBased on Menu Planner with Instant Nonfat Dry Milk , 
Home .Economics Department. American Dairy Association. 20 
North Wacker Drive, Chicago. p, 19. 
Table 5. Continued 
Class and 
name of 
food Product 
5. Oven baked hamburger pattiese 
Beef, ground 
Eggs, beaten 
Water 
Bread crumbs, soft 
Nonfat dry milk 
Salt 
Pepper 
Onion 
1. Combine. 
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12 lbs. 
5 
2 c. 
2 c. 
2 c. 
2 T. 
2 t. 
4 oz. 
2. Measure with no. 10 dipper and flatten into patti e s . 
Place on lightly oiled baking sheet. 
Variation Barbecued hamburgers. 
Cooked barbecue sauce 
Catsup 1 No. 10 can 
Water 3 qts. 
Vinegar 2 c. 
Salt 2 T. 
Pepper 1 t. 
Brown sugar 1/ 2 c. 
Chili powder 1 t. 
Worchestershire sauce 1/4 c. 
Tabasco sauce 1 T. 
Grated onion 1/ 2 c. 
Lemons sliced 2 
1. Combine, simmer 10 min. Yield approximately 1 1/ 2 
gal. 
2. Keep covered in refrigerator until used. Use within 
2 weeks. 
3. Use approximately 1 T. for each pattie. Cover wi th 
aluminum. 
eBased on Fowler, West and Shugart. 1963. p. 281 - 293. 
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6. Beefy biscuit bakef 8 servings 
Ground beef filling 
Ground beef 1 1/2 lbs. 
Onions 1 1/2 C , 
Celery, chopped 1/2 c. 
Tomato sauce 1 can (8 
oz.) 
Brown sugar 2 T. 
Worcestershire 2 T. 
sauce 
Lemon ju ice 2 T. 
Salt 1 t. 
Garlic powder 1/2 t. 
Dry mustard 1/2 t. 
Peas and carrots 1 pkg, 
frozen 10 
oz. 
Biscuit layers 
Enriched flour 2 c . 
Instant nonfat dry 
milk 1/4 c. 
Baking powder 1 T. 
Salt 1 t. 
Shortening 1 / 4 c . 
Water 2/3 c . 
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25 sers. 100 serv. 
4 1/4 lb.17 lbs . 
1 1/2 4 lbs. A . P . 
lbs . . A.P. 
1 1/ 2 c. 1 1/ 4 qt s . 
E.P. E,P, 
3 c. 3 c. 
1/ 4 c. 1 c . 
1/4 c, 1 c. 
1/4 c. 1 c. 
1 T. 1/4 c. 
2 t. 3 T. 
2 t. 3 T. 
1 No. 10 4 cans No. 
10. 
1 1/ 2 lbs 6 lbs. 
1/2 c . 8 oz . (2 
c ups ) 
2 T. 5 oz. 2 / 3 
cup 
2 t. 3 T . 
8 oz. 2 lbs. (4 
(1 c.) cups) 
1 2 /3 c. 6 1/ 2 cup 
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1. For ground beef filling; brown ground be ef wit h 
onions an d celery. 
2. Stir in tomatoe sauce, brown sugar, Worc estershire 
sauce, lemon juice, salt, dry mustard and garli c 
powder . 
3. For 8 ser. simmer 30 minutes, 25 ser. simmer 45 mi n. 
100 ser. simmer 2 , hours. 
4. About 30 min. before e nd of cooking time , prepare 
biscuit layers. On low speed of mixer, blend to-
gether flour, nonfat dry milk, baking powder, and 
salt for 5 min. 
5. Using pastry cutter on low speed, cut in short e ning 
until mixture resembled coarse crumbs. 
6. Add water and mix on low speed until dough barely 
sticks together, then on second speed 30 sec. 
(Dough will appear sticky, but let stand 15 min. 
before handling.) 
7. Knead gently on pastry cloth for 30 sec. 
8. Divide dough · into · half : Roll to fit pan s and put 
on bottom. 
9. Thoroughly drain peas and carrots, stir into ground 
beef mixture. Bring to boil. 
10. Pour hot mixture into pan(s) using about 5 1/ 2 qt s . 
for each. Cover with rectangles of dough. Bak e 15 
minutes , or until biscuit is golden brown . 
11. Divide each pan into 25 portions. Serve hot. 
Note : This may be put into large casseroles and served 
that way. 
flnstitute ideas. 1965. Wheat flour Institut e, 309 Wes t 
Jackson Blvd. Chicago 6. 
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B. 
Quick br ea d g 
1. Bi sc uit mix 
Yield - 100 portions weight 
All purpose flour 
Nonf at dry milk 
Cream of Tartar 
B. P, 
Sugar 
Salt 
Shor te ning 
4 lbs. 
12 oz. 
2 t. 
3 oz. 
1/ 2 c 
2 T . 
1 lb. 8 oz. 
measure 
4 qt. si fted 
3 c. 
2 t. 
1/2 c. 
1 / 2 c. 
2 T. 
same 
Total mix 6 lb. 8 oz. 
1. Sift dry ingr e dients together 3 times or blend 5 
minutes in mixer on low sp ee d, using the whip . 
Cut or rub in shortening. 
2. Stor e in tightly covered container in a cool place 
until needed. 
Bis c uits (using biscuit mix) 
6 lb. 8 oz. Bi scuit mix 
Abou t 1 1/ 2 qt. water. 
3. Add e nough wat e r to the dry mix to mak e a soft 
dough. 
4. Turn out on a lightly floured board, divide in to 
halves, and kn ea d lightly about 1 min. 
5. Roll out to 1/ 2 inch thick and cut with a flour ed 2 
in ch cutter, or roll in a sheet and cut into 2 inch 
s quares. Place on baking sheets. 
6. Bak e at 425° F ( hot) 12 to 15 min . 
gCharl ey, Helen, 1962 . 
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(2) Cheese biscuits: add one pound ( 1 qt.) grated cheese to t he dr y mi r , 
2. Rolled wheat muffins 
Yield 
Milk, non fat dry 
Water, lukewar m 
Vinegar, c ider 
Rolled whe at 
Butter or margerine 
Sugar, brown dark 
Flour, all purpose 
Soda 
Salt 
Baking powder 
Eggs, dried 
46 muffins 70 muffins 
4 oz. 6 oz. 
1 qt. 1 qt, 2 c. 
1 T . 1 T . 1 l / 2t . 
10 1/ 2 oz. 1 lb. 
1 lb. 1 lb. 8 oz . 
1 lb. 1 lb. 8 oz. 
1 lb. 5 oz. 1 lb. 14 oz. 
2 t. 1 T. 
2 t. 1 T. 
l T. 1 t. 2 T. 
2 oz . 3 oz. 
92 muffins 184 muffi ns 
8 oz. 1 lb . 
2 qts. 1 gal. 
2 T. 1/ 4 c. 
1 lb 5 oz . 2 lbs. 10 oz 
2 lbs . 4 lbs. 
2 lbs. 4 lbs . 
2 1/2 lbs . 5 lbs. 
1 T. 2 t. 1 oz. 
1 oz. 2 oz . 
1 oz 2 oz. 
4 oz. 8 oz. 
Note : Gr ease muffin pans or paper cups with pan - primer vegalene before 
mixing batter. 
1. Collect on a cart from the refrigerator the butter or margarine and 
dried eggs. 
2. Add dr y milk to water in a large bowl. Stir with a french whip until 
mil k powde r is diss o lved. Add vinegar, stir. Soak ro lled whe a t in 
milk for one ho ur . 
3. Melt butt er or margarine. Cool. Weigh o r meas ure dr y ingredient s. 
4. When rolled wheat has soaked 45 minutes, sift flour , so da , salt , bak -
in g powder, an d dri ed eggs together int o l arge pan. 
"' <.n 
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5. Add melted butter or margarinP to soaked wheat mixture. Add brown 
sugar. Stir with a fr enc h whip until no brown sugar lumps remain. 
c. 
6. Add liquid in gre dients to s ifted dr y ingredients. Stir. Do not 
overmix. 
7 . Using a lev 01 No. 20 scoop fill muffin pan 2/3 full. 8. Bake at 400 F. for 15-17 minutes. 
Yeast rolls 
h 
Luncheon rolls 
Yie ld 
Compressed or act ive 
dr y yeast 
Water ( lukewarm for 
compressed yeast, 
warm for dr y 
Sugar 
Shortening or oil 
Nonfat dry milk 
Salt 
Boiling water 
Flour 
24 rolls 
2 pks. 
1/ 4 cup 
1/ 2 cup 
1 / 4 cup 
6 T. 
2 t . 
3/4 cup 
5 c. about 
50 rolls 100 rolls 
4 ca kes 8 cakes 
1 / 2 cup 1 cup 
1 cup 1 lb. (2 c . ) 
4 oz. 8 oz . (1 c.) 
3 oz. 6 oz. or 
(1 1/2 c . ) 
1 T . 2 T . 
1 1/ 2 cup 3 cups 
3 lb s. 6 lb s. (6 
qt s,) 
hWhe at Flo ur Instit ute , Instit ut e Ideas, Ja n , 1965 . 305 West Jackson Blvd. 
Chicag o. a, 0 
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Eg gs 2 
Butter or margarine melted. 
1. Dissolve yeast in wat er . 
Page 
4 8 
2. Into lar ge bowl of mix er, measur e sugar, shortening or oil , nonfat 
dry milk and salt. 
3. Stir in boiling water unti l sugar dissolves a nd sho rt en ing mel ts . 
Cool to luk ewa rm . 
4. Stir in 1 pound of flour for 50 portions , for 100 po rtion s st ir in 2 
lbs. of flour . Beat until smooth. 
5. Be at in yeas t and eggs. 
6. Using dough hook, stir in enough flour to make a soft dough . Mix 
at low speed 15 to 20 minutes , or until dough is smooth, satiny, 
e lastic and l ea ves sides of bowl. 
7. Shape dough into ball and place in greased bowl, turning to grease 
al l sides . Cover and l et rise in warm pla ce 80-85° until doubl e d , 
about 1 1/ 2 hours. 
8. Shape into rolls. Let rise in warm plac e until doubled, about 30 
minutes. Mea nwhile, pr e heat oven to 350°. 
9 . Bake roll s 20 to 3 0 minutes, or un til go lden brown . Immedi ate l y 
remove from pans and brush with butt er or margarin e . Serv e warm. 
Note : 2 oz. diamalt may be u sed with this recipe for 100 portions, 
and gives goo d r esults. 
cr, 
>--
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D. 
Bread 
1. High milk- pr otein breadi 
Yield 2 loaves 
Compressed yeast 
Lukewarm water 
Fat (lard) 
Salt 
Sugar 
Boiling water 
Flour , all purpose 
Nonfat dry milk 
1 
1 / 4 cup 
2 T. 
2 t. 
2 T. 
2 cups 
6 1/2 cups 
1 1/2 c ups 
8 loaves 
4 
1 c up 
1/ 2 lb . 
2 T . plus 2 t . 
1 / 2 cup 
2 qts. 
6 1/ 4 lb. 
6 cups 
1. Soften yeast in lukewarm water and stir well . 
2. Add shortening, sugar , and salt to boilin g water , 
and mix well. Cool to lukewarm. 
3. Mix flour and dry milk togethe r . 
4 . Stir in approx. 1/ 3 of flour mixture into liquid . 
Mi x thoroughly. 
5. Add yeast mixture to dough and stir well. 
6. Add enough flour mixture to make a smooth , soft 
dough that handles easily. 
7. Turn the dough onto a lightly floured board , cover 
with bowl and let stand 10 minutes. 
8 . Knead dough until it is smooth and elastic about 
10 minutes. Place in greased pans 5 x 9 inch loaf 
pans. 
9. Lightly grease top of loaves. Cover with a damp 
cloth and let rise in warm place away from drafts 
until double in volume.(about 1 1/ 2 hour s). 
10 . Bake at 350° for 45 to 55 min. or until done . 
Brush the crust with melted fat, if desired . Re -
move the loaves from the pans at once and place on 
a cooling rack. 
iu. s. Consume r Bulletin 472 - 1962. 
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E . . 
Be veragesJ 
1. Cocoa 
Yi eld 
Nonfat dry milk 
Cocoa 
Su gar 
Salt 
Water 
Vanilla 
50 servings 
3 lbs. 
12 oz. 
2 lbs. 
1 / 2 T. 
9 qts. 
2 T. 
3 o r 4 
1 c up 
1 / 4 c up 
3-4 T. 
d ash 
3 cu p 
1 / 2 t. 
1. Mix nonfat dry milk, cocoa, sugar and sa lt . 
2. Gradually st ir in wat e r a nd h e at t o boilin g. 
3 . Lower h eat an d simmer 2-3 minut es , stirring co n-
stantly. 
4. Add vanilla. 
5. Whip just b e for e ser vin g. 
Note: The addition of marshm e llows, or whipp ed egg 
topping was lik e d b y the students. 
As liquid milk scorches easily, whe n heating, use a 
double boiler or k ee p the h eat low. 
jL emon, B. Cache County Ext e nsion Specialist , Logan, Utah. 
Pers o nal communication, 
64 
Table 5. Continued 
Class and 
name of 
food Product Page 
F. 
Cornstarch pudding 
1. vanilla pudding 
Yield 50 servings 
2. 
Sugar 
Nonfat dry milk 
Flour 
Salt 
Warm water 
3 c ups 
5 cups 
2 1/2 cups 
2 t. 
3 qts. 
1. Combine and stir well. Cook in doubl e boiler 
until thickened. 
2. Cover and cool 10 min. Re move from heat, and 
beat half of ho t mixture into egg. Blend slowly 
into remaining hot mixtur e. 
Eggs , beaten 6 
3. Cook 1 minute more. Add 
vanilla 
Butter 
Pineapple variation: 
pineapple to pudding. 
1 T. 
1 /3 cup 
Add 1/2 of no. 10 can crushed 
Add last. 
3. Chocolate puff pudding 
Yield 6 servings 48 servings 
1. Mix in large saucepan 
Vanilla pudding mix 
Nonfat dry milk 
(insta nt) 
Water 
2 . Stir until smooth. 
1 pk. 
1/ 2 c up 
1 cup 
3 CUDS or 
24 oz . 
3 cups 
6 cups 
3. Cook and stir over medium heat until thick . 
4. Take off heat and stir in 
3 egg yolks 18 egg y olk 
well beaten 
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G. 
5 . Cont i nue to coo k . Sir until bubbles (about 1 min. ) 
6. Add 
Butt er 
Chocolate 
(s emi-sweet) 
Vanilla 
7 . Stir u ntil chocolate 
8 . Whi p until s tiff 
Egg whit es 
Instant nonfat 
dr y milk 
1 T . 
1/ 2 
2 t . 
melt s. 
3 
1/ 3 
pk , 
cup 
6 T . 
3 0 oz . 
2 T . 
18 
2 cups. 
9 , Fo l d egg white mixture into choco l Pt e mixture . 
Bake in individual baking dishes or casserole 
di shes. Pla ce baki ng di shes in shallow pan wit h 
1 inc h of wat er. Bake until no imprint remains 
when touched , Bake approximately 45 min . to 1 
hour a t 3 50 ° F . 
Pies 
1 . Le mon ch iffon piek 
Yield 9 8 
one 
inch pies or 1 8 i nch pie 
c ookie sheet 
Gelatine 
Cold water 
Sugar 
4 1/ 2 T . 1 1 / 2 t . 
Lemon juice 
s,.1t 
Egg , slig t ly beaten 
Lemo n rind 
Nonfat d ry milk 
Cold water 
2 
4 
3 
2 
9 
4 
2 
3 
1/ 2 c up 1/ 4 
1/ 2 c up 1 / 2 
cups 1 /3 
1/ 4 t . 1 / 4 
1 
1/ 2 t. 1/ 2 
1/ 4 cup 1 / 4 
c up 1/3 
kQua ntit y Fo o d Pr eparat ion with Nonfat Dry Milk . 
American In st i t u te of Dr y Milk , 221 North La Salle 
Street , Ch i cago , p. 11-12. 
cup 
cu p 
cu p 
t . 
t . 
c u p 
cup 
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2. 
1. Sprinkle the gelatin over the water and let it 
soak 5 minutes. 
2 . Combine the sugar , lemon juice , salt and egg . 
Coo k the mi xt u re in a double boiler , stirring 
constantly un til s lightly thickened , about 10 
minut es. 
3. Add the softened gelatin and the lemon rind to 
th e hot mixture and stir until the gelatin is 
dissolved. 
4. Chill the mi xtu re until it is about as thick as 
soft jelly , about 1/ 2 hour. Then beat it with 
a rotary beater un t il l ig ht and fluffy. 
5. Sprinkle the nonfat dry milk over the 2nd co ld 
water , and beat the mixture until the mixture 
is stiff enough to hold pea ks. Fold the whipped 
milk into the lemon mixture. 
6. Pour the mixture into a pi e shell and chill until 
firm. 
Nice pie. 
Made only once. Method was too complicated for the 
Navajo students . 
Lemon velvet pie 1 
Yiel d 1 9 inch 9 9 inch pie 
or o ne cookie 
shee t 
Graham crac ker cr u st 1 9 
Unflavored gelatin 1 T . 1/2 cup and l 
Water 1/ 4 cup 2 1/ 4 cups 
Sug ar 3/4 cup 7 cups 
Nonfat dr y milk 1/ 3 cup 3 cups 
Flour 3 T . 1/2 cup arid 1 
Salt 1 / 4 t. 2 1/ 4 t . 
Egg yo lk s, sl ig tly 
beaten 3 27 
Sug ar 1/ 4 cup 1 lb. 
1 1nstan t Hit s . 1962. 
66 Missouri p. 9. 
Pet Milk Company, Saint Loui , 
T. 
T . 
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H. 
1. Ha ve ready graham cracker crust pie shells . 
2. Sof ten unfla v red gelatin in water . 
3. ix s u gar, nonfat dr y mi lk , flour , salt toget her . 
4. Stir i n a mi xt ure of water and egg yolks . 
5 . Cook and s tir over medium heat until mixture be-
gins t o bubble. Take off heat. Stir in softened 
gelatin until dissolved. 
6. Stir i n le mon j uice and lemon rind . 
7 . Beat wit electric mixer at high speed nonfat dr y 
milk , wate r , an d egg whit es until stiff peaks form , 
scraping s ide s of bowl o ften . 
8 . Stir in s ugar gradually until very stiff. 
9 . Beat in lemo n mixture at low speed until mixed . 
Pou r over cr us t . Garnish with more grated lemon 
rind . Chill until firm 3 to 4 hours. 
Cass e r o l e di sh e s 
1. Tuna and noodles 
Yield 
Noodl es 
Add 
Tun a , flaked 
Add 
Whi te sa uc e made of 
Nonfat dr y milk 
Salt 
Flour 
But ter 
Wat e r 
Add 
Canned milk 
Cream of mushroom 
so u p 
Celer y salt 
Pimien tos 
Bread crumbs 
2 lbs . 
5 lbs . 
2 cups 
l 1 / 2 T . 
4 oz. 
1 1 b. 
2 qt s. 
1 qt. 
50 servings 
cook , drain and wash 
Make in double boiler . 
7 cans of 10 1/ 2 oz. 
1/ 2 T . 
1 can (7 oz . ) 
l qt. Sprinkle over top 
Bake 35 minutes a t 300° F. Servings - 5 1/ 2 oz . 
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2. Chicken and noodles 
Yield Serving 50 
Noodles 2 lbs. 8 oz. 
Chicken stock 2 gal, 
Add 
Chicken cooked , cubed 5 lb. 
Cover with 
Butter or chicken fat 1 lb. 
Flour 6 oz. 
Nonfat dry milk ~e- -
constituted) 3 qts. 
Salt 1 T. 
Pepper 1 t. 
Pimiento 1 No. 7 oz. 
Celery s alt 1 t. 
Almonds , shredded if 
desired 8 oz. 
Bake 350° for 30 min. 
3. Neapolitan casserole (ham and rice) 
Yi e ld 6 servings 
Onion , chopped 1/ 3 cup 
Green pepper , chopped 1/ 3 cup 
Butter or margarine 1 T. 
Nonfat dry milk 1 cup 
Eggs beaten 3 
Water 2 1/4 cups 
Chee s e , cheddar , sharp 1 cup 
Ri ce , cooked 3 cups 
Cooked ham , cubed 1 1/2 cups 
or 1/ 2 lb. 
Pimiento 2 T. 
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Cook until 
noodles are 
tender 
Make into white 
sauce 
48 servings 
2 cups 
2 cups 
6 T . 
6 cups 
18 
13 1/ 2 cup 
6 cups 
2 lbs. 4 oz. A,P, 
3 lb s . 
1 No . 7 oz. can 
1. Saute onions and green pepper in butter or 
margarine 3 min. Add dry milk, mix well . 
2. Combine eggs and water and add to onions and green 
peppers . 
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I. 
3. Stir in 1/2 of cheese, coo k over low heat or in 
double boiler, stirring consta ntly or just until 
cheese melts , remove from heat. 
4. Add rice , ham and pimiento. Put into lightly 
buttered casseroles. 
5 . Sprinkle remaining c heese on top. 
6. Bake in moderate oven (350° F . ) 25 to 30 min. 
Cake 
Prune cakem 
Yield 
2 c. margarine 
4 c. sugar 
1 c. eggs, dried 
1 c. water 
3 c . prunes , stewed, mashed 
unsweetened 
3 / 4 c. nonfat dry milk mixed 
with 2 2 / 3 c. water and 
2 2 / 3 T vinegar (for sour 
milk) 
50 servings 
6 c. flour 
2 t. soda 
2 t. salt 
2 t. nutmeg 
2 t. cinnamon 
2 t. allspice 
2 t. baking powd er 
1. Cream fat and sugar. Low speed for 2 min, 
2. Add reconstituted eggs, prunes, and sour milk. 
Mix well after each addition. 
3 . Add sifted dry ingredients. Bake in layer or 
sheet pans at 350 for fifteen minutes and 375° 
for the remaining 15 or 20 minutes. Top with 
orange frosting and nuts. 
mcronan. 1962. p. 3 75. 
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J. 
Cookies 
1. Butt er cookiesn 
Yield 
Bu,tter 
Van' illa 
Confectioners sugar 
Flour 
Bakin g powder 
Salt 
Dry milk 
10 doz. 
1 cup 
1 t. 
1 1/2 cups 
2 cups 
4 t. 
1/ 4 t. 
2 /3 cups 
1. Cream butter with vanilla. 
15 doz. Large 
1 lb. 
2 t. 
14 oz. 
1 lb. 
2 T. and 2 t. 
1/ 2 t. 
1 1/3 cups 
2. Gradually add confectioners sugar and continue to 
cream until fluffy. 
3. Beat in egg until well blended. 
4. Sift together flour, baking powder, and salt. Stir 
into creamed mixture. 
5. Bl end in nonfat dry milk. 
6. Shape dough in roll 2 inches in diameter. Wrap in 
waxed paper and chill until firm or until needed. 
Cut into 1/8 inch slices and place on cooky sheet. 
7. Sprinkle tops with finely chopped nuts, chocolate 
shot, coconut, pieces of candied fruit, etc. 
8. Bak e about 8 minutes 400° F . Re move at once from 
baking sheet. 
nBased on Men u Plann er with Instant Dry Milk. p. 17 . 
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K. 
Whipped topping 
1. Whipped topping 0 
Yield 
Cold water (iced) 
Lemon juice 
Sugar 
Nonfat dry milk 
1 quart 
1/2 cup 
2 T. 
4 T. 
1/2 cup 
50 servings 
3 1/2 qts. 
1 1/2 cup 
6 T. 
3/4 cup 
1 1/2 cup 
1. Sprinkle dry milk on iced water. 
2. Beat until stiff e nough to stand in soft peaks. 
3. Add lemon juic e . 
4. Continue beating until stiff. 
5. Beat in sugar. 
Note: Plan on serving immediately to prevent weeping. 
2. Whipped cream topping 
Yield 
1 lb. sugar, confectioners 3 / 4 
1/ 4 lb. nonfat dry milk 1/4 
1/ 2 c up water, or fruit juice 1/ 2 
50 servings 
lb. butter, room 
temperature 
cup water, ice 
T. vanilla 
Sift sugar and dri ed milk. Add water, or fruit juice 
and mix to a smooth paste . Add butter and cream 
until light and fluffy. Add the ice water gradually 
in a slow trickle. Whip constantly. Add vanilla. 
This topping should be used at once as it is apt 
to separate if refrigerated. 
0 cronan, 1962. p. 425, 
